Two alkaline phosphatases were extracted from the membranes of Bacilus sublils 168 stationary-phase cells and purified as homogeneous proteins by hydroxyapatite column chromatography. Alkaline phophatases I and H differed in several properties such as subunit molecular weight, substrate specificity, thermostability, Km, pH stability, and peptide maps.
K2SO4, 1 mM CaCl2, 0.53 mM MgCl2, 0.1 mM MnCI2, 3 nM (NH4)6Mo7024, 400 nM H3BO3, 30 nM CoCl2, 10 nM CuS04, 10 nM ZnSO4, 20 mM glucose, 0.3 mM K2HPO4, and tryptophan (50 ,ug/ml). At 2.5 h after reaching the stationary phase, the cells were harvested and suspended in 20 ml of ST buffer (20% sucrose, 50 mM Tris-HCl [pH 7.5], 1 mM phenylmethylsulfonyl fluoride [PMSF] ) containing 2 ml of lysozyme solution (12.5 mg/ml in ST buffer). The mixture was incubated at 30°C for 1 h to prepare protoplasts. The envelope fraction was obtained by lysing the protoplasts in 25 ml of cold 50 mM Tris-HCl (pH 7.5) containing 0.1 mM CaCl2 and 0.01 mM ZnCl2 at 4°C for 60 min and centrifuging at 203,000 x g for 60 min at 4°C. The APase activity was recovered in the envelope fraction. To solubilize the APase, we incubated the envelope preparation in TM buffer ( fractions. The pellet thus formed was solubiized in TK,05 buffer (10 mM Tris-HCl [pH 7.5], 0.5 M KCI, 0.5 mM PMSF). The solubilized APase was applied to a hydroxyapatite column for chromatography. Two activity peaks were resolved by the chromatography (Fig. 1A) . Peak I showed one band with a molecular weight of 47,000; peak II showed one band with a molecular weight of 50,000 (Fig. 1B) . We denoted the activity in peak I as APase II and the activity in peak II as APase I. APases I and II had a native molecular weight of 115,000 by gel filtration. APases I and II had molecular weights of 110,000 and 95,000, respectively, by native polyacrylamide gel electrophoresis (PAGE) by the method of Hedrick and Smith (4) (data not shown). Therefore, APases I and II are probably both homodimers. Hulett et al. (5) reported that two distinct species of APase from B. subtilis mutant were purified from the supernatant and that one APase was probably a monomer. Yamane and Maruo (10) also reported that B. subtilis 6160-BC6 produces a membrane-bound APase. Although we have no clear explanation for this discrepancy at present, strain differences may be the cause of apparent differences in localization and molecular weight of the native enzyme.
APases I and II were purified about 30-fold with the same specific activities (Table 1) . Even though the amount of protein in peak II was the same as that in peak I, the lower activity of peak II relative to that of the peak I (Fig. 1A) was obviously due to the high salt concentration in the fractions in peak II. The purified APase I and II preparations were used for kinetic studies. APases I and II showed maximum activities at pH 10.2 and 10.5, respectively. APase I had a very narrow pH stability range and was most stable at pH 7.3; about 50%o of its activity was lost at pH 6 and 8. APase II was stable at a broad range from pH 6.7 to 10.5. Hulett et al. (5) 8 .0), and 1 pl of fresh 0.S-mg/ml trypsin treated with L-1-tosylanide-2-phenylethyl chloromethyl ketone (trypsin-TPCK) was added. The samples were incubated at 3rC. After 3 h, another 1 ,ul of trypsin-TPCK was added and this mixture was incubated for another 3 h. The samples (about 20,000 cpm) were spotted on cellulose thin-layer plates (10 cm by 10 cm by 0.1 mm) and analyzed by electrophoresis (first dimension) and chromatography (second dimension). Samples were electrophoresed at 41C for 2 method of Tolan et al. (9) . The "25I-labeled APase I and II preparations were digested with trypsin, and the digested samples were analyzed by electrophoresis and chromatography. Fifteen and 13 spots were detected in APases I and II, respectively ( Fig. 2A and B) . No peptide spots from APase I overlapped any spots from APase II (Fig. 2C) . Therefore, APases I and II almost certainly differ in their primary sequence.
We concluded, on the basis of differences in subunit molecular weight, substrate specificity, thermostability, K,, pH stability, and peptide maps between APases I and II, that the two distinct species of APase from B. subtilis 168 were the products of separate structural genes of this strain.
